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To the Soviet Contrul Commission
Attention: Supervising Ddrector of Construction
Hx*f Derschavets
Berlin»Obarsohoenet}eide
An der Wuhlhelde 228/30
COI'FIDENT IAL
mﬁ;imm Fe/Pa 92

Referyring to our conversation, we herewith gubmit € bid for the constructicn
of an electromagmetic radar ranging Hppov

I)  Description of the constriction ag planned:

The apparatus is dedigned to x;afeguard vessels traveling in crowded op
dangerous waters, for ingtenes; when enterlng harbors in fopgy weather,
or when erulsing in regions of drift ice, or in shoal . waters. The

- apparatus is electromegnetically operated end reglstersg obstacles with
respect to directicn and distends in the horizontal plane,
The apnaretus consiste essentialljr of the following ports:
&, The antorma, lecated at the top of the nast

b. Controls vith méhroniaing device and visusl epparatus, installed
in the redio roon ) (

¢. Awxiliary visual epparatus, installed on the bridge
d. Converter, installed in the converter (generator?) roem

~ e, Automatic north-secking épparaﬁus. normally installed in the centar
of the ship ,

£, Stabilizer, olso instalied,if possible, ia f,ue center of the anip
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Fouwr skotebes, ettached only to the original of this report, contein the following

dlagronms:

SF - 584 Genoral diagrem of the installation,

8P - 50 Construction diagram of the installation,

KB/SG - 022 Diagren of the synchronizing device,

B/S6G - 021 Diagranm of the stabilizer (artificial horizon) and synchronizing

device.

The antenna is parabolic in type snd rotates around its vertical axls. Decouese
of the short wvave lengths used, it is not edvisakle to use long cablies for the
high-frequency current becouse of attenuetlon. Therefore the trananitter with
-ite conter-tap key modulater eireult and the receiver Input eircudt iz instolled
gt the mtenna ; so that only low froqueneies ars received {through the cabie),
The antenma of the apparetus is rotated by & motor at a constant rate of &0 bys i
For purposes of synchronization, the motor also turns two (synchre) transmitsor
systems with rotation values of 360° and 10° per rotation., These are connected
clectrically with the receivers (synchromotors) of the image remroduction
aprorstug (eathode-ray tube). The ynchro) trensrission works on the transformer
principle, thot is to say, the fie)d-vecter resulting from & threc.phcse coil is
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transformed to the stationary fisld-vector of & single-phase exciter (megnetization)
coll. The deflecting coils, arranged around the Breun tube, are rotated im the
imege reproducing apporatus by the 10° receiver (aynchro) ky way of e differential
synchrs. ' In order to obtain a simple trensfer of the Braun tube (CRT) indication
to the sea chert, the course value of the rotation coming from the recoiver is
superimposed by means of the differentiel synchro, For this purpose we included

a coarse and fine servemechanism connected electgiéally with the transmitter of
the gyrocompass. The adjustment ils ef fectod dutonatically by a control motor.

A hand-operated wheél is algo provided to set the course to zero, The ecuwrreat

is to be furnished by a converter powersd bty the direct voltege of the ship'as
pover suprly, the generator of which furnishes single-phase alternating current of
500 eyelss and 110 volts. The commecting vires run from the controls to the
irdividual insttumenta, " L

Tt is auvlsalle to stabilize the vertical anterma axis, since the rolling of the
aghip peréddically Interferes with the deterninstion of obstacles to port and
starbeard, and the pitching with the determination of obstacles fore and af%,
relting then at times invisible. For stebilization, a mono-gyro compass, porily
compensotdd for horizontal acceleration, has been plenned. The rolling and
pitehing angles measured by the gyro pendulum are inductively compensated by
control motors. At the same time, these motors operate the roll and pitch trang~
nitters. The manual manipulation is plenned.to set the course to zere. The
roll and piteh transmitters ?synchro generators) are commected electrically with
the corresponding receivers (followers or ayneltro motors) of the imege seanning
apparotus. The transnission works on the prineiple of a trensformer, and for
this purpose we use¢ the change from the fleld-vector resulting from & threcs
phase eoll to the stationary fleld-vector of a single-phasc exciter coil, The
rol) and piteh receivers consist of coarse and fine systems, the latter being
developed as power receivers, teking over the adjustment between parabolic
antenna and UHF recciver and transmitter. The coarse systems automotically
synchronize the image scamner and the gyros 88. In order not to overload the
pover receivers (synchros); the point of gravity of the entire arrangement of
the Cardan (universsl) suspension is placed in the intersection of the Carden
axe&ﬂ

I1) Technicsl Deta

8, At an sntenma height of 15 m above sea level with respert to a refiection
rlens of 0.5 n? elso 15 m above sea level, the rengs is approgimstely 30
km, ,

b. The angulor resolution in the horizontal plens amounts to 39,

c. The distance rosolution emounts to approximately 150 m beginning with a
mimenm distance of approximately 500 m.

d. The rotational frequency of the antenno amounts to appraximately 1 pm,

@, The diamoter of the antenna unit which 1s approximetely spherdical amewmbe
to appraximately 1 - 1.5 o, .

£, The total welght of the antenna unit apprm%ﬁ.matea 100 kg.

. The st:zb:llizaiion of tho vertidal_ axig of the entenna corrects the rolling
motion within apnroximetoly 20 of the true vertical,

by The wevelength is approximetely 3.2 em. The trensmitter uses e highwpouer
mognetron and, of the receiver side, a 723AB klystron, Mixing takes pleca
in a crystal diode. Cavity resopator tubss are used for high-frequency and
oscillator circuits,
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1. Draun tubes are used For the visual pregentation with a screen diameter of
approximately 20 em. The screen is fluorescent., Several auxiliery pisces
of visual epparatus may be conmected and instelled wherever convenient.
Renge markers and ihe ingtanteneous ship’s cowrse can be imposed on the
screen independently of other unite, The chart can be adjusted by hend or
butomntieelly, in other works, the north-south direction may be mede to
coincide with the 7ertical of the visuel screen.

Jo The entire installetion iz opeifated from the ship’s power network through
transfarmers. Pover consumption smounts to aprroximately 2 - 4 lns,

k. The measurements of the control wnit are approxcimately:

widih: . 600 mm
. helght: 800 mn
deptin: 300 e
weight {approx.) 100 kg,

A check of supplies shows that at prepent & mmbar of ths following transmdttor
tubs: are available ut Obersprecverke: :

1, Transmitter magnetron for 3,2 cm wavelength
2. Milsdes (TR tubes) - " 3.2 am "
3, Receiver Klystron 723 AB " 3.2en «

4. Hodulntion tubes 5D 21
5. Detectors for the mixer stagze.

With thesa tubes it will be possible to build an instrument resenbling the
American "Meddo" ("Meadow" code name?) apparatus, Bocks regarding "Meddo"
may be hed from MoGrew-Hill, tew York, and should be bought (sost appro-
ximetely 200 dollers). We know also that Major Schupta of MSP hed in his
pesavsglon during the years 1946-1949 photostatic coples of the 3 em "Meddo®
instrment from & repert of the formar Gefman commission for captured eneny
moteriel (Beute-Rormission), These datd should be veluatlo in agpisting us
in Jyrewing up the plans. If no such dete ean be bad, an intensive training
course for the necessary personnel should be developed.

In the following paragraphs expsnditure estimates have bben based on the
assumption that &t least tha "Meddo" reports are avallakle, so that all

that hms Lo bo done 1s to convert the instrument built for aireraft to an
instrument edupted for use on ships, At the same time, conversion to other
tubes must be investigated. Sincs fhe above-mentinned "Meddo" roport doss
not contain any eonstiuction detaiib, and some of the dimensions of the units
are missing, 1t will b¢ necassery to do a groat deel of reconstruction and
testing of the entire instrument, It will also be necessary to build the
needed measuring instruments acocrding %o the data on beid, or to buy some of
them in the forsign market. The da'e for the siebilization of the cnienne
ond the autematic north secking adjustment have been kept separatc because
they belong in © different deportments {Ships Apparatus Division) (Abteilung
Sehiffsgeriite). .

The following is aporaximately the course that should be followed: As soon &s

the contract hes beon assigned, the varioub group lenders should be aenueinted with
the task before them as a whole. Each ona should be assigned partef the task, so
timt he con work out the detatls., After these plons hove beeh completed,thoy are
to bo twimed over to the division of designs {Konstruktionsbiro) which will furnish
the experinental shops with sketches. As soon ss the individunl parte have been
built, the units mst be tested, After these tests are over,the individual units
are to he asgombled into groups and tested again until the entire instrwent heg
been asgamhled and works sotisfectorily. Detailed construction deta how mmist be
issued accordance to which 2 model will be tuilt. After this modael has becn tosted
and perfected, the final plans are drawn up end “he instrument is resdy to bs

mancfoctured.
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'ﬁlile the above wcrrk is going on, speclal testing and meamn-i.ng instmments
will heye to bé constructed, since they rmst be- avanable at the time the
mode:i ié ready for testing. P

mz e#ﬁinata the cosh for the development of o sounding 1ns’6rment, 1nc1ud:1ng
constmction of tha model and preliminary testing aa fdllowa‘

a. irktdiout stebilizer, approxinately IR 1,400,000.00

B, With stabilizer, I’ 1,600,000.00

Inamaz& in these smounts are approximately DM 10,000 for netessary expenditures
woat mavka,

We ostihate that the work,given the prosent vxorl:ing cenditichs, wﬂ.l take
appréxmately 25 = 30 nonths.

It mLLl be necescAry that extra specialists with mr:lo'o.s exills g edded to
thoee now avallable.

We eatimate that the cost for the building end the teating of 10 further
ingtruments (rader unita) will be:

N uit.hout stabliizer, apnraximataly ). 256',000. each
’ wiﬁh stabilizer, I 300,000, *®

Tho 10 additional instrumente cannot be biilt intil after thé model instrument
has been biedlt and tested A pariod of 12 - 15 monthg should suffice.

Wa hope that this trlll glve yon the requested information and look forverd
t¢ a favorable reply.

RaFoT
Centrel Laboratories for Signal and
Specisl Apparatus V E B

signod: Panlussen signod: Boer
4 sketobes attached,
oniy Lo iae crigimi-
of this pepnrt.”
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